Williams syndrome (WS) is a rare genetic disorder. At a cognitive level, this population display poor visuo-spatial cognition when compared to verbal ability. Within the visuo-spatial domain, it is now accepted that individuals with WS are able to perceive both local and global aspects of an image, albeit at a low level. The present study examines the manner in which local elements are grouped into a global whole in WS. Fifteen individuals with WS and 15 typically developing controls, matched for non-verbal ability, were presented with a matrix of local elements and asked whether these elements were perceptually grouped horizontally or vertically. The WS group was at the same level as the control group when grouping by luminance, closure, and alignment. However, their ability to group by shape, orientation and proximity was significantly poorer than controls. This unusual profile of grouping abilities in WS suggests that these individuals do not form a global percept in a typical manner.
Introduction
Williams syndrome (WS) is a rare genetic disorder, which, amongst other characteristics, displays an unusual cognitive profile. Individuals with WS have an approximate IQ of 60, which comprises significantly higher levels of verbal compared to visuo-spatial ability (e.g., Udwin & Yule, 1991) .
Visuo-spatial processing in WS has predominantly been explored in relation to the local processing bias hypothesis, i.e., a preference to process the parts of an image at the expense of attending to the global form (e.g., Bellugi, Sabo, & Vaid, 1988) . Further investigation has since demonstrated that this is true for drawing and construction tasks (e.g., Bihrle, Bellugi, Delis, & Marks, 1989; Rossen, Klima, Bellugi, Bihrle, & Jones, 1996) , but not for perceptual tasks; the pattern of local and global processing on perceptual tasks resembles that of typically developing (TD) controls (e.g., Farran, Jarrold, & Gathercole, 2001 , 2003 . Given that global processing is available to individuals with WS, the present study aimed to determine how this is achieved, by examining perceptual grouping. Perceptual grouping is the process in which local elements within a visual field are perceptually grouped together into global wholes (e.g., Kohler, 1929; Wertheimer, 1923) . This was once thought to be a single mechanism. However, behavioural (e.g., Ben-Av & Sagi, 1995) and neuro-anatomical (e.g., Altmann, Bulthoff, & Kourtzi, 2003; Kourtzi, Tolias, Altmann, Augath, & Logothetis, 2003) evidence from the typical population have since demonstrated differential processing across grouping types. This differentiation in processing, and evidence from the WS literature reviewed below, raise the possibility that the profile of perceptual grouping abilities in WS may be atypical. Pani, Mervis, and Robinson (1999) , in a visual search task, showed that WS and control groups were more influenced by the grouping of stimuli (grouped by 'good form': elements that form a regular/predictable spatial arrangement), than the number of elements. This suggests that, as in typical development, perceptual grouping has an influence on performance in WS. Overall level of performance was significantly poorer in the WS group than controls. However, the control groups were typical adults, thus, it was not possible to know whether the level of performance of the WS group was commensurate with their non-verbal mental age.
Wang, Doherty, Rourke, and Bellugi (1995) employed the Gestalt Closure subtest of the Kaufman Assessment Bat-
